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radiochromic film reference dosimetry system within Solid 
Water phantom using 15 x 15 cm2 field size. 
Results: Figure 1 depicts the basic beam parameters for 
SFGRT using different linac based beam qualities: a) photon 
PDDs show a slight shift towards the surface that can be 
explained due to the lower scattering, when compared to an 
open beam; b) the 6 MeV electron PDD with the grid 
resembles the open beam PDD curve with a slight shift 
towards surface. On the other hand, the 20 MeV electron 
beam PDD curve changed significantly due to lack of side 
scatter; c) photon profiles and d) electron profiles at depth 
of zmax are presented together with dose modulation 
parameters (given in parentheses) defined as the difference 
between maximum and minimum dose normalized to the 
maximum dose value. 
Conclusions: While the most commonly used 6 MV photon 
beam exhibits the highest dose modulation at zmax, it is of 
note that the dose gradient along the central axis (the PDD 
curve) exhibits the highest dose gradient among the photon 
beam qualities. Taking into account both our PDD and profile 
results, for deeper lesions (beyond depth of 10 cm), the use 
of 10 MV beam should be considered. On the other hand, the 
electron beams could be used for relatively shallow lesions 
and in neo-adjuvant setting in particular. In addition to 
relatively high dose modulation (0.61) at zmax the 20 MeV 
electron beam could be used for 3 cm deep lesions if 
prescribed to 80% of the maximum value. 
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Purpose/Objective: Daily online image guidance is the 
default practice in Helical Tomotherapy (HT). This can be a 
time consuming resource-intensive process, which may not be 
essential in head and neck (H&N) radiotherapy where 
effective immobilization is possible. We had retrospectively 
assessed a large dataset of more than 100 patients where on 
a simulated assessment we found that an offline protocol 
implementing average shifts from the first 5 fractions enables 
us to safely avoid daily imaging.The purpose of this study is 
to prospectively validate that a No-Action-Level (NAL) offline 
protocol implementing the average shifts derived from the 
first 5 fractions ( F5 protocol) can be an acceptable 
alternative to daily imaging for HT for head and neck cancers 
and to quantify the time and imaging dose that can be saved 
with this protocol. 
Materials and Methods: 60 H&N cancer patients were 
planned for recruitment. This initial report is on the first 29 
patients recruited with a total of 806 fractions treated. All 
patients were immobilised with a five clamp thermoplastic 
head and neck mask. Daily MVCT scan was performed using 
normal imaging mode covering adequate margin of PTV and 
always including the base of the skull. The image matching 
was done by matching the C1/C2 vertebrae for upper neck 
tumours and by matching the C3/C4 vertebrae for lower neck 
tumours (larynx, hypopharynx). Average shift of first 5 
fractions was calculated and for the subsequent fractions 
daily imaging was done after setting the patient to the CT 
isocenter and implementing the average shift daily. For 
subsequent treatment fractions, we performed imaging to 
calculate the residual shifts along with residual systematic 
error (∑) and random error (σ) in each of the three axis i.e, 
lat(x), long(y), vert(z). We measured the time taken for daily 
imaging and correction of errors from the 6th fraction 
onward. Phantom dosimetry for imaging dose was also done. 
Results: After implementing the average shift from the first 5 
fractions, residual errors > 5mm occurred only in 0.6%, 1.4%, 
2.8% in x,y and z axes respectively. The residual systematic 
and random errors found were ∑x,y,z of 0.8, 0.7 and 1mm and 
σ x,y,z of 1.8, 1.8 and 1.9mm with a required PTV margin in 
x,y,z axes of 3.3, 3.1 and 3.9mm. The PTV margin for 
translational vector was 2.5mm. The average time saved per 
fraction if imaging and matching was avoided was 5.2 min 
(37% of in-room time). Average imaging dose in central axis 
of cheese phantom for a 15cm scan length was measured at 
3.2 cGy, 1.6cGy and 1.1cGy for fine , normal and course 
imaging modes, representing reduction of imaging dose by 
64cGy, 32cGY, 22cGY per treatment course with F5 protocol. 
Conclusions: Initial results suggest that the NAL offline 
protocol implementing average shifts from the first 5 
fractions enables us to safely avoid daily imaging if a PTV 
margin of ≥ 4mm is used. This results in substantial time 
saving and reduction of imaging dose.  
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Purpose/Objective: This study aims to investigate the 
additional benefit of using proton radiotherapy together with 
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respiratory gating for breast cancer patients. Respiratory 
gating and proton therapy are two important approaches 
aimed at improving dose conformity to the target volume and 
decreasing the radiation burden to the normal tissues. 
Respiratory gating could increase the volume of the lungs or 
the anatomical separation between the heart and the high 
dose region. Proton therapy could reduce the 
cardiopulmonary burden and increase dose conformity to the 
target due to the finite range of the particles and the virtual 
zero dose deposition beyond their Bragg peak. 
Materials and Methods: Twenty left-sided patients (10 
treated to the breast and the supraclavicular lymph nodes - 
BSC - and 10 treated to whole breast only - WBO) were 
included in the analysis. The patients were planned in the 
end inspiration phase of enhanced inspiration breathing, first 
with 3DCRT photon therapy and then with single field 
uniform dose (SFUD) and intensity modulated proton therapy 
(IMPT) with scanned pencil beams. Photon and proton plans 
were optimised so that beam angles used were to provide 
adequate coverage of the PTV and also limit the dose spilling 
to the contralateral side. The prescribed dose was 50 Gy(RBE) 
in 25 fractions, assuming an RBE of 1.1 for the protons. 
Dosimetric parameters characterising the coverage of the 
clinical target volume of tumour (CTV-T) and the planned 
target volume (PTV), as well as the cardiopulmonary burden 
were determined and compared using a paired, two-tailed 
Student’s t-test. 
Results: The protons ensured comparable or better target 
coverage than photons in all patients. The heterogeneity 
index decreased from 12.0% with photons to 5.2% with IMPT 
(p<0.0001). Also, the volume of the 105% dose hotspot in the 
PTV decreased from 3.5% with photons to 0.1% with protons. 
The coverage of the PTV with the 93% isodose was also 
improved from 98.3% with photons to 99.7% with IMPT 
(p<0.0001). There was also tendency towards decreasing the 
normal tissue radiation burden with protons, except for the 
volume of the ipsilateral lung receiving doses above 10 Gy 
that was higher for protons than for photons in WBO patients, 
but not for BSC treatments (Figure 1). Dividing the patients in 
subgroups depending on the potential of gating to reduce 
heart and LAD doses with photons, a different trend was 
however observed where the WBO group with the highest 
benefit from gating appears to have higher maximum doses 
to the LAD with protons, but the correlation was not 
statistically significant (p=0.3). 
 
 
 
Conclusions: Spot scanning with protons appears to further 
reduce the doses to the OARs even for patients that do not 
benefit from photon therapy using respiratory gating. This 
indicates a potential for protons for the treatment of breast 
cancer especially for patients with unfavourable anatomy and 
comorbidity characteristics.  
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Purpose/Objective: Newer but more complex radiation 
techniques allow very precise irradiation with better dose 
homogeneity and coverage of the target volumes with more 
sparing of the organs at risk (OAR). However, to take full 
advantage of these radiation techniques, the delineation of 
the target volumes and OAR should be correct. Therefore, a 
national project with a central review and correction of the 
delineations of the regional nodal areas (RNA) using the new 
national delineation guidelines was started. We investigated 
whether the introduction of new delineation guidelines has 
an impact on daily treatment planning. 
Materials and Methods: Six months after the start of the 
national central review study for the delineations of the RNA 
in breast radiotherapy, all participating centers were 
provided with an electronic questionnaire, containing 5 
simple questions about the impact of the new delineation 
guidelines on the treatment planning. 
Results: Sixteen out of 19 centers (84%) have completed the 
questionnaire. Half of these centers have changed 
dosimetrical parameters such as the use of higher energies 
and/or have changed their planning technique. Thirty-one 
percent of the centers have changed their treatment 
planning by introducing a new technique such as SIB (6%), 
IMRT (6%), field-in-field radiotherapy (6%), conformal-3D 
radiotherapy (6%) or the oblique parasternal photon 
technique (6%). Most of the centers (82%) base the treatment 
planning on the centrally reviewed and corrected target 
